Expression of preproenkephalin A gene and presence of Met-enkephalin in dorsal root ganglia of the adult rat.
The expression of the preproenkephalin A gene was investigated in adult rat dorsal root ganglia (DRG). A radioimmunoassayable Met-enkephalin (ME)-like material was detected in 0.1 M HCl extracts of rat DRG, representing approximately 60 pg of ME equivalents/mg of protein. Chromatographic analyses indicated that the major component of the ME-like material coeluted with authentic ME. In northern blot experiments on total RNA extracted from DRG, a cDNA probe corresponding to the entire coding region of rat preproenkephalin A mRNA yielded a single band of the expected size for this mRNA, i.e., 1.5 kb. Polymerase chain reaction (PCR) experiments were carried out with DRG, striatum, and liver cDNAs using two primers flanking the 1,371-1,771 base region of the preproenkephalin A gene. Thirty PCR cycles performed on both striatum and DRG cDNAs generated a single band of 400 bp, as expected, whereas only trace amounts of this product were detectable using liver cDNAs. Nucleotide sequencing of the PCR product obtained with DRG cDNAs revealed a 100% homology with the 1,371-1,771 sequence of the preproenkephalin A gene. In situ hybridization with a cRNA probe showed that about 3.5% of DRG cells expressed the preproenkephalin A transcript. However, most of these cells probably did not process proenkephalin to enkephalins, as thorough immunohistochemical investigations with anti-ME antibodies allowed the detection of only one in approximately 6,000 cells (in 30 sections of DRG) that exhibited ME-like immunoreactivity. Cells expressing preproenkephalin A mRNA were intermediate-sized neurons, suggesting that primary afferent ME-containing fibers belong to the A category and may participate in a local (spinal) inhibitory control of nociception.